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Note : |

@) Aﬂempt any five questions.
(it) All questions carry equal marks.

(iii) Use of log tables and non-programmable scz,entzﬁc
calculators is allowed.

Planck’s constant, & = 6-626 x 10734 Js,
¢ =2998 x 108 ms!1

1. (a) Listthe number of rotational and vibrational
degrees of freedom for CO, and CH,. 4

(b) Calculate the reduced mass and moment of
inertia of 2D 35C1.
" Given that
r=1274x10"10m;
Mass of 3°Cl = 58-06 x 1027 kg and
Mass of 2D = 8-344 x 1027 kg. 3
CHE-10 1 P.T.0.
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The energy difference between two levels in
the IR spectrum is 5 x 10719 J. Calculate, at
300 K, the ratio of number of molecules in
these two levels. ‘

Given that & = 1-38 x 10728 JK1,

Identify the symmetry elements of CH‘;CI. ‘

(i) Can it exhibit pure rotational
spectrum ?

(i) Can it be optically active ?

Explain the origin of two D-lines in the
atomic spectrum of Na. Draw a neatly
labelled diagram to show the transitions
involved.

Explain why CO is microwave active while
the isoelectronic molecule N, is microwave
inactive.

A strong absorption band in the IR region is
observed at v = 2170 em™ for 2C 160.

~ Assuming it . as a harmonic oscillator,

calculate its fundamental frequency, v in
units of inverse seconds and zero point
energy in joules.

Discuss the effect of hydrogen bonding on IR
absorption frequency. Comment whether

- dilution of the sample affects the spectral

pattern in case of molecules that exhibit
H-bonding.
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What are the selection rules for

i a harmonjc oscillator to  show
vibrational spectrum ?

(i) an anharmonic oscillator - to sl‘low‘

vibrational spectrum ? 2
(i) State the mutual exclusion principle. 2
(i) A,X, exhibits two IR bands and three
Raman bands; none of them occur at the
. same wave number. Further, one of the
IR bands shows a simple PR structure.
Comment on the structure of A,X,, 2
What are Rayleigh, Stokes and anti-Stokes
lines ? Is the intensity of Stokes lines
- different from that of anti-Stokes lines ? -
Explain. ' 3
' Explain the McLafferty rearrangement with
the help of a suitable example.
State the Franck-Condon principle. What do
you understand by the phrase “electronic
transitions are vertical” ? 3
Draw a block diagram of a single beam
infrared spectrometer. 3
State the selection rules that apply in the
electronic transitions of diatomic molecules. 4
3 P.T.O.
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In NMR spectra, the proton of an alkyne
appears upfield in the range § 15 — 35,
whereas aromatic protons appear downfield
in the range 6 6 — 9. Explain. 4

Draw the NMR spectrum of
N,N-dimethylnitrosoamine at low and high
temperatures. Why are they different ? 4

Which of the following would show an ESR

spectrum and why ?

@) °"CHy (i) N, (iii) CO, (v) ‘CeHg

Discuss the chemical ionization method used
in mass spectrometers. 2

Draw the ESR spectrum of a deuterium
atom and explain the origin of lines. 3

The following spectral data is obtained for a
compound X. Find its structure. 5

Mol. wt :

UVv:

IR:

NMR : (5, CDCly) :

Mass :

108 (it is not an acidic
compound)

Amax at 254 nm and
202nm

3420, 3064, 1500 and

1455 cm™!

3-85 (s, 1H),

4-55 (s, 2H) and 7-25 (s, 5H)

m/z 108 (M™),
107, 77 and 51
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i s, 4 = 6626 x 10734 Js,
c=2998 x 108 ms1

1. (%) CO, 3 CH, % foq ooff ol w=afies @daar
6 et A ven geag A | 4

@) 2p 3¢ %mmm amasc—q' et
wefm e
g fe
r=1274x10"10m,
35C1 #T g™ = 5806 x 1027 kg 3R
2D %1 M = 3344 x 10 kg, 3
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ITH WaH A § Il & T HA-AWR
5x 10719 J 81 300 KW, 3 q & # Al
I T HT U IR HIRT |
fen 3 6 £ =138 x 10723 JK 1,

CH,C1 % fau wmfafe qeal i vga™ Hifv |
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6. (F) WW.IR. Wﬁmmﬁm
3R 5 15 — 35 % wE § i A & JEfe
WARE e A a1 3R 5 6 — 9 % W
% weRid g & | =men il | 4

g) NNERemmaEda & f= aw w3k
I A9 W L.UA.IR, W mfaa Hifg |

3 i =i 8 & 2 4
() Fefifea § & FHY 3.0 IR, FWagw T5Ria
Har M T4 2 2

(i) *CH4 (i) N, (iii) CO, @iv) CGHG

(@)ﬂaﬁmmwsmaﬁ WFen ImRga
. fRm @A s NamenHivte | 3
(m) fomeht A X F fore Fraferlea S sriehs

T §Y | $Eeht 1 T KR | 5
Afvaeh g™ : 108 (J2 T =i Afies
T B)
T Apax = 254 nm 3R
202 nm
T : 3420, 3064, 1500 3R
1455 cm™!
TA.T.3R. : (5, CDCly) : 3:85 (s, 1H),
455 (s, 2H) 3N
7-25 (s, 5H)
T m/z = 108 (M),
107, 77 3R 51
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